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Fenton and Haber-Weiss reactions are a source of oxidative stress. The generation of oxygen free radicals
occurs first with the reduction of ferric to ferrous iron and then by the Fenton reaction with ferrous iron catalyzing
the breakdown of hydrogen peroxide to hydroxyl radical and hydroxyl. The net reaction is termed the Haber-
Weiss reaction.
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Context 1

... iron (CFI) is undetectable and plasma iron is tightly bound to TF. CFI, which can be thought of as unbound
iron, is a promiscuous molecule that functions as a "bad-actor." When CFI is in its ferrous state (Fe 21 ), CFI can
initiate the Fenton reactions or when iron is unbound in its ferric state (Fe 31 ) CFI can initiate Haber-Weiss
reactions (Fig. 2). These reactions generate oxygen free radicals, such as hydroxyl radical (OH À ), peroxynitrite
(ONOO À ), superoxide free radical anion (O 2 À ), and hydrogen peroxide (H 2 O 2 ). 23,24 These oxygen free
radicals are often referred to as reactive oxygen species (ROS) and can damage important macromolecules.
ROS have been shown to ...
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Wireless Localized Electrical Stimulation Generated by an Ultrasound‐Driven Piezoelectric
Discharge Regulates Proinflammatory Macrophage Polarization

Article Full-text available Jul 2021

Ying Kong · Feng Liu · Ma Baojin · [...] · Hong Liu

Proinflammatory (M1) macrophages play a vital role in antitumor immunity, and regulation of proinflammatory
macrophage polarization is critical for immunotherapy. The polarization of macrophages can be regulated by
biological or chemical stimulation, but investigations of the regulatory effect of physical stimulation are limited.
Herein, regulating...
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Therapeutic Peptides Targeting PPI in Clinical Development: Overview, Mechanism of
Action and Perspectives

Article Full-text available Jun 2021

Walter Cabri · Paolo Cantelmi · Dario Corbisiero · Tommaso Fantoni · Alessandra Tolomelli

Targeting protein-protein interactions (PPIs) has been recently recognized as an emerging therapeutic approach
for several diseases. Up today, more than half a million PPI dysregulations have been found to be involved in
pathological events. The dynamic nature of these processes and the involvement of large protein surfaces…
discouraged anyway the scientific community in considering them promising therapeutic targets. More recently
peptide drugs received renewed attention since drug discovery has offered a broad range of structural diverse
sequences, moving from traditionally endogenous peptides to sequences possessing improved pharmaceutical
profiles. About 70 peptides are currently on the marked but several others are in clinical development. In this
review we want to report the update on these novel APIs, focusing our attention on the molecules in clinical
development, representing the direct consequence of the drug discovery process of the last 10 years. The
comprehensive collection will be classified in function of the structural characteristics (native, analogous,
heterologous) and on the basis of the therapeutic targets. The mechanism of interference on PPI will also be
reported to offer useful information for novel peptide design.

Modern Critical Care Endocrinology and Its Impact on Critical Care Medicine

Article Apr 2019 · CRIT CARE CLIN

Rinaldo Bellomo

Iron Chelation as a Potential Therapeutic Strategy for AKI Prevention

Article Sep 2019 · J AM SOC NEPHROL

Shreyak Sharma · David E. Leaf

AKI remains a major public health concern. Despite years of investigation, no intervention has been
demonstrated to reliably prevent AKI in humans. Thus, development of novel therapeutic targets is urgently
needed. An important role of iron in the pathophysiology of AKI has been recognized for over three decades.…
When present in excess and in nonphysiologic labile forms, iron is toxic to the kidneys and multiple other organs,
whereas iron chelation is protective across a broad spectrum of insults. In humans, small studies have
investigated iron chelation as a novel therapeutic strategy for prevention of AKI and extrarenal acute organ injury,
and have demonstrated encouraging initial results. In this review, we examine the existing data on iron chelation
for AKI prevention in both animal models and human studies. We discuss practical considerations for future
clinical trials of AKI prevention using iron chelators, including selection of the ideal clinical setting, patient
population, iron chelating agent, and dosing regimen. Finally, we compare the key differences among the
currently available iron chelators, including pharmacokinetics, routes of administration, and adverse effects.

Iron deficiency anemia: A comprehensive review on iron absorption, bioavailability and
emerging food fortification approaches

Article Mar 2020 · TRENDS FOOD SCI TECH

Shubham Kumar · T. Anukiruthika · Sayantani Dutta · A.V. Kashyap · C. Anandharamakrishnan

Background Anemia, a morbid condition, remains a global concern that affects people of all age groups. This
scenario attracts the attention of several government organizations for implementing strict regulations to provide
nutritional security. Iron fortification and supplementation has been in practice from the past decades. However…
there is a need for determining an effective strategy to address this rising concern among the vulnerable
population. Scope and approach Among the existing approaches, iron fortification of foods remains to be
cheaper and effective in targeting large-scale population without the intervention of pharmaceutical drugs. The
key challenge is the bioavailability of iron from fortified foods. Thus, this work presents a comprehensive review
of morbidities of anemia, causes, the significance of haem and non-haem iron, absorption, and bioavailability, in
context with different iron fortification approaches. Key findings Apart from the nutritional deficit, anemia is also
associated with a sedentary lifestyle linked with obesity and diabetes. The complex interaction of elemental iron
and its physiology have been highlighted in consideration with potential iron enhancers and inhibitors. It was
found that the incorporation of haem iron would complement the effectiveness of non-haem iron through
fortification. Several iron fortification techniques focused on combating iron deficiency have been described.
Conclusions Food fortification remains to be a promising strategy for reducing the prevalence of anemia. Food
vehicles must be designed in considering its synergistic effects with iron complexes for effective absorption and
bioavailability. However, the scalability, cost economics, safety concerns and acceptability of the iron-fortified
foods remain as constraints that have to be addressed. Further, the application of novel food processing
techniques with food fortification can result in the emergence of novel approaches for addressing iron deficiency
and anemia.

Effectiveness of Deferiprone-Loaded Nanocarrier in Experimentally Induced
Rhabdomyolysis: A Dose-Comparison Study

Article May 2020 · BIOORG CHEM

Rasha Refaat Rashed · Noha Mohammed Deghiedy · Rania M. El-Hazek · Walaa A. El-Sabbagh ·
Mona Abd El-Latif

Herein, the efficacy of free deferiprone (DFP) and DFP-loaded starch/polyethylene glycol/polyacrylic acid
(St/PEG/PAAc) nanogel [Nano-DFP] in modulating the biochemical changes induced by glycerol model of
rhabdomyolysis (RBD) in male rats was investigated. In this respect, gamma radiation-induced crosslinking wa…
used to produce St/PEG/PAAc nanogel particles, and then, it was used as a nanocarrier for DFP as an attempt to
overcome the poor bioavailability and short half-life of DFP. St/PEG/PAAc nanogel was characterized by Fourier
transform infrared, dynamic light scattering and Transmission electron microscopy. Free DFP was administered
to rats in two doses; 25 and 50mg following RBD induction, while the loaded nanogel was administered at a dose
of 25mg. The liver and kidney functions were then fully assessed in association with the histological tissue
examination of both organs and the femur muscle. Both doses of DFP significantly antagonized the RBD-induced
changes in most of the assessed organs functions. The higher dose of DFP, however, showed a statistically
more pronounced modulation of RBD effects on each of kidney, liver and skeletal muscles. Nano-DFP; at 25mg
dose, resulted in a statistically significant correction of most of the RBD-related biomarkers with a comparable
magnitude to the higher DFP dose rather than the corresponding lower one.

Could an acute respiratory distress syndrome (ARDS) in COVID‐19 infected patients be
calmed down simply by iron withdrawal from lung tissues?

Article Jul 2020 · J MED VIROL

Sukhomlin Tatiana

Hadadi et al [1] recently published a case report about successful treatment of acute respiratory distress
syndrome (ARDS) in COVID‐infected anemic patient by administration of recombinant human erythropoietin
(rhEPO). The miraculous improvement of symptoms, hemoglobin content and lymphopenia has been reported.…
is highly likely that this excellent effect of rhEPO revealed a crucial hub of the ARDS pathology, namely, a
disrupted local iron homeostasis (FeH) in inflamed lungs. Since in inflammation the deregulated FeH may be
followed by abnormal fibrosis induced by free iron ions [2], therefore, the finding of Hadadi et al [1] opens a new
avenue for ARDS study and, hopefully, treatment. This article is protected by copyright. All rights reserved.

Iron homeostasis and disorders revisited in the sepsis

Article Jan 2021 · FREE RADICAL BIO MED

Qinjie Liu · Jie Wu · Xufei Zhang · Xiuwen Wu · Jianan Ren

Sepsis is a life-threatening condition caused by a dysregulated host-response to inflammation, although it
currently lacks a fully elucidated pathobiology. Iron is a crucial trace element that is essential for fundamental
processes in both humans and bacteria. During sepsis, iron metabolism is altered, including increased iron…
transport and uptake into cells and decreased iron export. The intracellular sequestration of iron limits its
availability to circulating pathogens, which serves as a conservative strategy against the pathogens. Although
iron retention has been showed to have protective protect effects, an increase in labile iron may cause oxidative
injury and cell death (e.g., pyroptosis, ferroptosis) as the condition progresses. Moreover, iron disorders are
substantial and correlate with the severity of sepsis. This also suggests that iron may be useful as a diagnostic
marker for evaluating the severity and predicting the outcome of the disease. Further knowledge about these
disorders could help in evaluating how drugs targeting iron homeostasis can be optimally applied to improve the
treatment of patients with sepsis. Here, we present a comprehensive review of recent advances in the
understanding of iron metabolism, focusing on the regulatory mechanisms and iron-mediated injury in sepsis.
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Therapeutic Opportunities for Hepcidin in Acute Care Medicine
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Iron homeostasis is often disrupted in acute disease with an increase in catalytic free iron leading to the
formation of reactive oxygen species and subsequent tissue-specific oxidative damage. This article
highlights the potential therapeutic benefit of exogenous hepcidin to prevent and treat iron-induced injury,
specifically in the management of...
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... In this way, the export of iron from reticuloendothelial macrophages, hepatocytes, and duodenal
enterocytes is blocked (Casu et al., 2018). Hepcidin deficiency is a common feature of hereditary
hemochromatosis (HH) and LJPC-401 has completed Phase 2 clinical trials for this therapeutic target,
representing a "replacement therapy" to supplement inadequate hepcidin levels (Chawla et al., 2019) . ...
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... It role in physiology and pathophysiology and the potential for its therapeutic effects are a crucial new
development of great interest to ICU clinicians. 22  Finally, studies on the role of thyroid hormones 23 in
the ICU, hormonal manipulation of organ donors, 24 and hormonal manipulation to prevent post-ICU
accelerated osteoporosis 25 have markedly expanded our understanding of their pathophysiology and
therapeutic potential. The implications of such new insights are reviewed in three key articles in this issue.
...
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